Post-transcriptional gene regulation following exposure of osteoarthritic human articular chondrocytes to hyperosmotic conditions.
Osmolarity is a major biophysical regulator of chondrocyte function. Modulation of chondrocytic marker gene expression occurs at the post-transcriptional level following exposure of human articular chondrocytes (HAC) to hyperosmotic conditions. This study aims to further characterise the post-transcriptional response of HAC to hyperosmolarity. Gene expression and microRNA (miRNA) levels in freshly isolated HAC after 5h under control or hyperosmotic conditions were measured using microarrays. Regulated genes were checked for the presence of AU rich elements (AREs) in their 3' untranslated regions (3'UTR), whilst gene ontology was examined using Ingenuity Pathway Analysis (IPA). RNA decay rates of candidate ARE-containing genes were determined in HAC using actinomycin D chase experiments and the involvement of the p38 mitogen-activated protein kinase (MAPK) and extracellular signal-regulated kinases 1 and 2 (ERK1/2) pathways were investigated using pharmacological inhibitors. Hyperosmolarity led to the regulation of a wide variety of genes. IPA identified enrichment of genes involved with cell stress responses, cell signalling and transforming growth factor β (TGFβ) signalling. Importantly, upregulated genes were over-represented with those containing AREs, and RNA decay analysis demonstrated that many of these were regulated post-transcriptionally by hyperosmolarity in HAC. Analysis of miRNA levels in HAC indicated that they are only modestly regulated by hyperosmotic conditions, whilst inhibitor studies showed that p38 MAPK and ERK1/2 were able to block hyperosmotic induction of many of these genes. Through microarray and bioinformatics analysis we have identified genes which are post-transcriptionally regulated in HAC following exposure to hyperosmotic conditions. These genes have a range of functions, and their regulation involves transduction through the p38 MAPK and ERK1/2 pathways. Interestingly, our results suggest that miRNA regulation is not key to the process. Overall, this work illustrates the range of processes regulated in chondrocytes by changes in their osmotic environment, and underlines the importance of post-transcriptional mRNA regulation to chondrocyte function.